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We claim: 

1. ^patterned phosphor structure having red, green and blue sub-pixel phosphor elements 
for an AC electroluminescent display, comprising: 

at least a first and a second phosphor, each emitting light in different ranges of the 
visible spectrum\but whose combined emission spectra contains red, green and blue light; 

said at least^first and second phosphors being in a layer, arranged in adjacent, repeating 
relationship to each oth^r to provide a plurality of repeating at least first and second phosphor 
deposits; and 

one or more means a^ociated with one or more of the at least first and second 
phosphor deposits, and which tcJgglfier witkthe at least first and second phosphor deposits, 
form the red, green and blue su^pi\el phosphor elements, for setting and equalizing the 
threshold voltages of the red, screen anatolud sub-pixel phosphor elements, and for setting the 
relative luminosities of the rqfd, greeiy aripsblue sub-pixel- phosphor elements so that they bear 
set ratios to one another at edch operating m^dulatt^n voltage used to generate the desired 
luminosities for red, green and blue. 

2. The phosphor structure as set forth in claiin 1, wherein the at least first and second 
phosphor deposits are formed from phosphors of different host materials. 

3. The phosphor structure as set forth in claim 2, Vherein the set luminosity ratios remain 
substantially constant over the range of operating modulation voltages. 

4. The phosphor structure as set forth in claim 3, wherein the set luminosities ratios 
between the red, green and blue sub-pixel phosphor elements\s about 3:6:1. 

5. The phosphor structure as set forth in claim 2, 3 or 4, wft^rein the means for setting and 
equalizing the threshold voltages, and for setting the relative lumiftpsities, comprises a 
threshold voltage adjustment layer of a dielectric material or a semiconductor material located 
in one or more of the positions of over, under and embedded within one^or more of the at least 
first and second phosphor deposits. 

6. The phosphor structure as set forth in claim 2, 3, 4 or 5, wherein th&means for setting 
and equalizing the threshold voltages, and for setting the relative luminosities^ comprises the at 
least first and second phosphor deposits being formed with different thickness^ 

7. The phosphor structure as set forth in claim 5 or 6, wherein, the means fdr setting and 
equalizing the threshold voltages, and for setting the relative luminosities, further Comprises 
varying one or both of the following: 



58 



1 \ the areas of the phosphor deposits; and 

2 ii\ the concentrations of a dopant or co-dopant in the phosphor deposits. 

3 8. TheNphosphor structure as set forth in claim 7, wherein the at least first and second 

4 phosphor deposits are formed from a zinc sulfide phosphor and a strontium sulfide phosphor. 

5 9. The phosphor structure as set forth in claim 8, wherein the blue sub-pixel elements, 

6 and optionally thX green sub-pixel elements are formed with a strontium sulfide phosphor, and 

7 wherein the red sul>pixel elements, and optionally the green sub-pixel elements are formed 

8 from one or more zinfc sulfide phosphors. 

9 10. The phosphor structure as set forth in claim 9, wherein the strontium sulfide phosphor 

10 is SrS:Ce and wherein th\zinc sulfide phosphor is one or both of ZnS:Mn or Zn Ux Mg x S:Mn, 

1 1 with x being between 0. 1 ahd 0.3. 
jp. 11. The phosphor structures set forth in claim 8, wherein the first phosphor is SrS:Ce and 
;§3 the second phosphor is one or more of ZnS:Mn or Zn^Mg^Mn, with x being between 0. 1 
Jt4 and 0.3, and wherein the means^foJrsBtting and equalizing the threshold voltages and for 

f||5 setting the relative luminosities composes asfurther layer of SrS:Ce over the first and second 

Jjf6 phosphor deposits, whereby the blue y&ub-pixel\elements are provided by SrS:Ce and the red 

^_17 and green sub-pixel elements are prpvid^by Sr§:Ce and one or both of ZnS:Mn or Zn t . 

yls x Mg x S:Mn. I 

^9 12. The phosphor stAictuip^s set forth m ^ain^ pr^wherein the means for setting and 

GEO equalizing the threshold voltages and for settingSthe relative luminosities comprises a 

"21 threshold voltage adjustment layer over the red anti green sub-pixel phosphor deposits. 

22 13. The phosphor structure as set forth in claim V), 1 1 or 12, wherein the means for setting 

23 and equalizing the threshold voltages and for setting the relative luminosities comprises the 

24 phosphor deposits being formed with different thicknesses. 

25 14. The phosphor structure as set forth in claim 10, l\, 12 or 13, wherein the means for 

26 setting and equalizing the threshold voltages and for setting the relative luminosities comprises 

27 varying the areas of one or more of the sub-pixel phosphor deposits. 

28 15. The phosphor structure as set forth claim 1, 2, or 14, therein the means for setting and 

29 equalizing the threshold voltages, and for setting the relative luminosities, comprises a 

30 threshold voltage adjustment layer selected from the group consisting of one or more of a 

31 dielectric material or a semiconductor material, which, at its deposited thickness, does not 

32 conduct until the voltage across the patterned phosphor structure exceeds the threshold voltage 
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\which the patterned phosphor structure would have without the threshold voltage adjustment 
layer. 

16. \ The phosphor structure as set forth in claim 15, wherein the threshold voltage 
adjustment layer is selected from the group consisting of binary metal oxides, binary metal 
sulfides, silica and silicon oxynitride. 

17. The phosphor structure as set forth in claim 15, wherein the threshold voltage 
adjustment layehis selected from the group consisting of alumina, tantalum oxide, zinc sulfide, 
strontium sulfide, silica and silicon oxynitride. 

18. The phosphor\tructure as set forth in claim 15, wherein the threshold voltage 
adjustment layer is selected from the group consisting of alumina and zinc sulfide. 

19. The phosphor structure as set forth in claim 15, wherein threshold voltage adjustment 
layer is matched with the at least first or second phosphor deposits, such that if the phosphor 
deposit is formed from a zinc, sulfide phosphor, the threshold voltage adjustment layer, if 
needed with that phosphor deposits a binary metal oxide. 

20. The phosphor structure as settorth in claim 19, wherein the binary metal oxide is 
alumina when the phosphor deposit j^ohp or^ore of ZnS:Mn or Zn^Mg^iMn, with x being 
between 0.1 and 0.3. 

21. The phosphor structure as let forth in\lai&i 5\6 or 7, wherein the means for setting and 

nd for settin&tHp rel^ive luminosities comprises an 

one or ptiore,$i tne positions of over, under and 
embedded within the at least first an^secQjtd phospti9>4ep^its, having a same or different 
composition from the at least first and second phosphoX deposits. 

22. The phosphor structure as set forth in claim 5, 6 ok 7, wherein the first and second 
phosphor deposits are a strontium sulfide phosphor providing the blue sub-pixel elements and 
a zinc sulfide phosphor providing the red and green sub-pixel sje^nents, and wherein the 
means for setting and equalizing the threshold voltages and for siting the relative luminosities 
is a threshold voltage adjustment layer selected from the group consisting of one or more of a 
dielectric material or a semiconductor material in one or more of th^ positions of over, under 
and embedded within the zinc sulfide phosphor deposits. 

23. The phosphor structure as set forth in claim 22, wherein the phosph<Srs are SrS:Ce, 
which may be codoped with phosphorus, and Zn^Mg^iMn, with x being between 0.1 and 
0.3, and wherein the threshold voltage adjustment layer is a layer of alumina locked over the 



equalizing the threshold voltages i 
additional phosphor layer deposits 
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ni_ x Mg x S:Mn phosphor deposits. 
24\ The phosphor structure as set forth in claim 5, 6 or 7, wherein the first and second 
phosphor deposits are a strontium sulfide phosphor providing the blue sub-pixel elements and 
one or more layers of a zinc sulfide phosphor providing the red and green sub-pixel elements, 
and whereffa the means for setting and equalizing the threshold voltages and for setting the 
relative luminosities is the strontium sulfide phosphor deposits being formed thicker and wider 
than the zinc sulfide phosphor deposits. 

25. The phosnk^r structihe as set forth in claim 24, wherein the phosphors are SrS:Ce for 
the blue sub-pixel elements,! whifch may be codoped with phosphorus, and for the red and 
green sub-pixels, Zn^Mg^Mn bfetween layers of ZnS:Mn, with x being between 0.1 and 0.3. 

26. Th/ phosphor stmcttiVe as seVforth in claim 5, 6 or 7, wherein the first and second 
phosphor Heposits are a strontium sulfide phosphor providing the blue and green sub-pixel 
elements and a zinc sulfide phosphor providing the red'sub-pixel elements, and wherein the 
means fori setting and equalizing, the threshold voltages and for setting the relative luminosities 
is a threshold voltage adj\istment\ayer selected/from the group consisting of one or more of a 
dielectric material or a^emiconductoi^m&tefial in one or more of the position of over, under 
and embedded witfiin the zinc sulfide phosphor deposits. 

27. The phosphor structure as set forth in\laim 26, wherein the phosphors are SrS:Ce, 
which may be codoped with phosphorus, and ZnS:Mn, and wherein the threshold voltage 
adjustment layer is a layer of alumina located overihe ZnS:Mn phosphor deposits. 

28. An EL laminate for use in an AC electroluminescent display, comprising: 
a rigid rear substrate; 

a patterned phosphor structure comprising: 

at least a first and a second phosphor, each emitting light in different ranges of 
the visible spectrum, but whose combined emission spectra contains red, green 
and blue light; 

said at least first and second phosphors being in a layeK arranged in adjacent, 
repeating relationship to each other to provide a plurality^ repeating at least 
first and second phosphor deposits; and 

one or more means associated with one or more of the at leasfsfirst and second 
phosphor deposits, and which together with the at least first andSsecond 
phosphor deposits, form the red, green and blue sub-pixel phosphor elements, 



61 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

; sir 

S 5 S 

= *17 
Hl8 
W19 

CPO 
°21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



for setting and equalizing the threshold voltages of the red, green and blue sub- 
pikel phosphor elements, and for setting the relative luminosities of the red, 
gree\ and blue sub-pixel phosphor elements so that they bear set ratios to one 
anothefc at each operating modulation voltage used to generate the desired 
luminosities for red, green and blue; 
front and rear colinnn and row electrodes on either side of the phosphor structure, the 
rows or columns of the fron\or rear electrode being aligned with the phosphor sub-pixel 
elements; 

a thick film dielectric la^r below the patterned phosphor structure formed from a 
sintered ceramic material having a\dielectric constant greater than 500, and having a thickness 
greater than about 10 //m; and 

optionally, optical colour/filter\neans alignedNvith the red, green and blue phosphor 
sub-pixel elements for transiting red, gfleen and blue light emitted from the phosphor sub- 
pixel elements. 

29. The EL laminate as/ set forth in clMm^S, wherein the at least first and second phosphor 
deposits are formed from phosphors of different host materials. 

30. The EL laminate s s set forth in /lairipL 29, Vherein the set luminosity ratios remain 
substantially constant over 



31. 



the range^f operating rr^ulation^mtages. 
The EL laminate asset forth in claim SOvwhePeinJhe set luminosities ratios between 



the red, green and blue sub-pixel phosphor elements is about 3:6: 1. 

32. The EL laminate as set forth in claim 29, 30 or 3 l\wherein the means for setting and 
equalizing the threshold voltages, and for setting the relativkluminosities, comprises a 
threshold voltage adjustment layer of a dielectric material or ^semiconductor material located 
in one or more of the positions of over, under and embedded wiqiin one or more of the at least 
first and second phosphor deposits. 

33. The EL laminate as set forth in claim 29, 30, 31, or 32, wherein the means for setting 
and equalizing the threshold voltages, and for setting the relative luminosities, comprises the at 
least first and second phosphor deposits being formed with different thicknesses. 

34. The EL laminate as set forth in claim 32 or 33, wherein, the meansVor setting and 
equalizing the threshold voltages, and for setting the relative luminosities, further comprises 
varying one or both of the following: 

i. the areas of the phosphor deposits; and 
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ii. the concentrations of a dopant or co-dopant in the phosphor deposits. 

35. \ The EL laminate as set forth in claim 34, wherein the at least first and second phosphor 
deposits^are formed from a zinc sulfide phosphor and a strontium sulfide phosphor. 

36. The EL laminate as set forth in claim 35, wherein the blue sub-pixel elements, and 
optionally tn£ green sub-pixel elements are formed with a strontium sulfide phosphor, and 
wherein the red sub-pixel elements, and optionally the green sub-pixel elements are formed 
from one or morb zinc sulfide phosphors. 

37. The EL larrtinate as set forth in claim 36, wherein the strontium sulfide phosphor is 
SrS:Ce and wherein hie zinc sulfide phosphor is one or more of ZnS:Mn or Zn Kx Mg x S:Mn, 
with x being between 0\l and 0.3. 

38. The EL laminate set forth in claim 35, wherein the first phosphor is SrS:Ce and the 
second phosphor is one or ritore of ZnS:Mn or Zn,_ x Mg x S:Mn, with x being between 0.1 and 
0.3, and wherein the meaji^t^settin^nd equalizing the threshold voltages and for setting the 
relative luminosities ^mprises a\fu:ther layer of SrS:Ce over the first and second phosphor 

elementsWe provided by SrS:Ce and the red and green 
:Ce and one or both of ZnS:Mn or Zn 1 _ x Mg x S:Mn. 
m 37, wherein the means for setting and equalizing 
ative luminosities comprises a threshold voltage 
ixel phosphor deposits. 



deposits, whereby tfc 



are provided b) 



sub-pixel elements 

39. The EL laminate as set foi 
the threshold voltages and for set 
adjustment layer ovl 

40. The EL laminate as sej/forth in cl^im 37\38, or 3#f wherein the means for setting and 
equalizing the threshold voltages and for se^tijig_tH^r£lative luminosities comprises the 
phosphor deposits being formed with different thickritesses. 

41 . The EL laminate as set forth in claim 37, 38, 39>or 40, wherein the means for setting 
and equalizing the threshold voltages and for setting the relative luminosities comprises 
varying the areas of one or more of the sub-pixel phosphor deposits. 

42. The EL laminate as set forth claim 28, 29, or 41, wherei^ the means for setting and 
equalizing the threshold voltages, and for setting the relative lumAosities, comprises a 
threshold voltage adjustment layer selected from the group consisting, of one or more of a 
dielectric material or a semiconductor material, which, at its deposited \hickness, does not 
conduct until the voltage across the patterned phosphor structure exceeds\he threshold voltage 
which the patterned phosphor structure would have without the threshold voltage adjustment 
layer. 
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The EL lanpnate as se\forttflin claim ^6, wherein the binary metal oxide is alumina 



SThe EL laminate as set forth in claim 42, wherein the threshold voltage adjustment 
er is selected from the group consisting of binary metal oxides, binary metal sulfides, silica 
and silicon oxynitride. 

44. \he EL laminate as set forth in claim 42, wherein the threshold voltage adjustment 
layer is selected from the group consisting of alumina, tantalum oxide, zinc sulfide, strontium 
sulfide, silicavand silicon oxynitride. 

45. The Eliminate as set forth in claim 42, wherein the threshold voltage adjustment 
layer is selected from the group consisting of alumina and zinc sulfide. 

46. The EL lamiHate as set forth in claim 42, wherein threshold voltage adjustment layer is 
matched with the at least first or second phosphor deposits, such that if the phosphor deposit is 
formed from a zinc sulfid^phosphQr, the threshold voltage adjustment layer, if needed with 
that phosphor deposjrf is a Binary n^etal Tb^ide. 
47. 

when the phosphof deposit is or\ or^more of ZnS^Mn or Zn^Mg^iMn, with x being between 
0.1 and 0.3. 

48. The EL laininate as set forth! ^i claim 32, 33 c*r 34, wherein the means for setting and 
shold voltages aAd tttr setting the relative luminosities comprises an 

additional phosphoV layer deposited in ofa^or more of thk positions of over, under and 
embedded within the^t least fir^t and seco^k phosphor def^si^having a same or different 
composition from the arteast first and secono^Dj^sphordppiDsits. 

49. The EL laminate as set forth in claim 32)33 or 34, wherein the first and second 
phosphor deposits are a strontium sulfide phosphdr providing the blue sub-pixel elements and 
a zinc sulfide phosphor providing the red and green Vib-pixel elements, and wherein the 
means for setting and equalizing the threshold voltageVand for setting the relative luminosities 
is a threshold voltage adjustment layer selected from theVroup consisting of one or more of a 
dielectric material or a semiconductor material in one or mofe of the positions of over, under 
and embedded within the zinc sulfide phosphor deposits. 

50. The EL laminate as set forth in claim 49, wherein the phosphors are SrS:Ce, which 
may be codoped with phosphorus, and Zn^Mg^iMn, with x being, between 0.1 and 0.3, and 
wherein the threshold voltage adjustment layer is a layer of alumina located over the Zn u 
x Mg x S:Mn phosphor deposits. 

51. The EL laminate as set forth in claim 32, 33 or 34, wherein the fiht and second 



64 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

if 

^3 

m 

3 9 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



phosphor deposits are a strontium sulfide phosphor providing the blue sub-pixel elements and 
ie or more layers of a zinc sulfide phosphor providing the red and green sub-pixel elements, 
ancTwherein the means for setting and equalizing the threshold voltages and for setting the 
relativeiuminosities is the strontium sulfide phosphor deposits being formed thicker and wider 
than the zinc sulfide phosphor deposits. 

52. The EDJaminate as set forth in claim 5 1 , wherein the phosphors are SrS:Ce for the 



blue sub-pix£Lele*$euts, 
sub-pixel^, Zn { _JsAg^:W 
53. /The EL laminate 



means 
is a th: 



for setting and eq 
shold voltage a 



^vhich may be codoped with phosphorus, and for the red and green 
een layers of ZnS:Mn, with x being between 0. 1 and 0.3. 
set fortfrski claim 32, 33 or 34, wherein the first and second 
phospftor deposits are a s|tr<Vntium sulfide phosphor providing the blue and green sub-pixel 
elemeits and a zinc sulfide phosphor providing the red sub-pixel elements, and wherein the 

lalizmg the threshold vintages and for setting the relative luminosities 
ustmerk layer selected frorn the j^roup consisting of one or more of a 
dielectric material or a iemiconduhtor naaterial in one^r more of the position of over, under 
and embedded within^he zinc sulfid^hosphor depositsN 

54. The^EL laipinate as set forth in claim^3, wherein tfte phosphors are SrS:Ce, which 
may be codoped with phosphorus, and ZnS:Mn\nd wherein\he threshold voltage adjustment 
layer is a layer of alumina located over the ZnS:MnNphosphor deposits. 

55. The EL laminate as set forth in claims 28, 29, 32, 33 or 34>swherein the thick film 
dielectric layer is formed from a pressed, sintered cerami\material haying, compared to an 
unpressed, sintered dielectric layer of the same composition^mproved dielectric strength, 
reduced porosity and uniform luminosity in an EL laminate. 

56. The EL laminate as set forth in claim 35, 50, 52, or 54, whWein the tftick film dielectric 
layer is formed from a pressed, sintered ceramic material having, compared to an unpressed, 
sintered dielectric layer of the same composition, improved dielectric strength, reduced 
porosity and uniform luminosity in an EL laminate. 

57. The EL laminate as set forth in claim 55 or 56, wherein the dielectric foyer has been 
pressed by cold isostatic pressing to reduce the thickness, after sintering, by about 20 to 50%. 

58. The EL laminate as set forth in claim 57, wherein the pressed ceramic mate^al has a 
reduced thickness, after sintering, of 30 to 40%. 

59. The EL laminate as set forth in claim 58, wherein the pressed ceramic material nas a 
thickness, after sintering, of between 10 and 50 /^m. 
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60. ft The EL lamrnat^as set forth in claim 58, wherein the pressed ceramic material has a 
thicki)^s/^fter sintering, of between 10 and 20 jum. 

61. yfThe EL laminate asW forth in claim 60, wherein the ceramic material is a ferroelectric 
ceramic Wterial having a dielectric constant greater than 500. 

62/ The EL laminatej as set forth in claim 61, wherein the ceramic material has a perovskite 
stal structure. 

as set forth in claim 62, wherein the ceramic material is selected from 
ne or more of BaTiQ 3 , PbTiQ 3 , PMN and PMN-PT. 



the group consisting, of 



3. The EL laminate 
the group consisting of 

64. The EL l^ninattlas set forth in claim 62, wherein the ceramic material is selected from 
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The EL laminate 
The EL laminat^ 



is formed on the pressec 
7. The EL laminate 



iaTi0 3 , PbTiQ 3 , PMN and PMN-PT. 



s set forth in claim 62, wherein the ceramic material is PMN-PT. 
a\ set forth in claim 62, 64, or 65, wherein a second ceramic material 
ibtered dielectric layer to further smooth the surface, 
s^t forth in claim 59, wherein the second ceramic/material is a 
rroelectric ceramic matbrial^eposited by sol gel techniques followed by^neating to convert to 
a ceramic material. I 

68.\ The EL laminate zk set fo\h in claim 67, wherein the secopxTceramic material has a 
dielectric constant of at least 20 ancha thickness of at least about 1 /um. 



69. 



fhe EL laminate a; 



set forth ii\cI&im^8 J _wherein the second ceramic material has a 
dielectricVonstant of at lekst 100. 

70. TheSEL laminate is set forth in claih} 69, wherein the second ceramic material has a 
thickness in the^range^f 1 to 3 jum. 

7 1 . The EL laminate as set forth in claim 70\wherein the second ceramic material is a 
ferroelectric ceramic material having a perovskite bxystal structure. 

72. The EL laminate as set forth in claim 71, wh^ein the second ceramic material is lead 
zirconium titanate or lead lanthanum zirconate titanate. 1 

73. The EL laminate as set forth in claim 72, wherein\he substrate and the rear electrode 
are formed from materials which can withstand temperatures of about 850°C. 

74. The EL laminate as set forth in claim 73, wherein the V^strate is an alumina sheet. 

75. The EL laminate as set forth in claim 55, 66 or 72, whic^ further comprises, a diffusion 
barrier layer above the dielectric layer or above the second ceramffc material, which diffusion 
barrier layer is composed of a metal-containing electrically insulating binary compound that is 
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chemically compatible with any adjacent layers and which is precisely stoichiometric. 
^6. The EL laminate as set forth in claim 75, wherein the diffusion barrier layer is formed 
from a compound which dififef&-£com its precise stoichiometric composition by less than 0. 1 
atomi*^ percent. 

77. T3ie EL laminate as set forth in i?laim 76, wherein the diffusion barrier layer is formed 
from alumHja, siwca, or zinc sulfide. 

78. The EL/laminate as set forth in 61aim 76, wherein the diffusion barrier is formed from 
alumina. 

79. The #L lam^ate as set forth in $laim 77 or 78, wherein the diffusion barrier has a 
thickness of/100 to 10M) A 



80. The 
injection la; 



L laminate as set forth in c 
rcr above the dielectric layer 



barrier, to provide a phosphor interface, 



aim 55, 66, 72 or 75, which further comprises, an 
he second ceramic material or the barrier diffusion 
composed of a binary, dielectric material which is 
non-stoichiometric in its composition anjfl paving electrons in a range of energy for injection 
into the phosphor layer. 

81. The EL laminate as set forth inVliim^SO, wherein the injection layer is formed from a 
material whi&h has greater than 0.5% atomic deviation from its stoichiometric composition. 

82. The EL laminate as set forth in claim 8 1\ wherein the injection layer is formed from 
hafnia or yttrk 

83. The EL^aminate as set forth in clai^n 82\wl\erein the injection layer has a thickness of 
100 to 1000 A. 

84. The EL laiWate as set forth in claiiii 75 or 8& ^herein an injection layer of hafnia^is 
included with a phosphor formed from a zinb sulfide pVt^thor, and wherein a diffusiojybarrier 
layer of zinc sulfide isyused with a phosphor jformed fronia sthmtium sulfide phosphor. 

85. A method of fonning a patterned phosphor structure having 
pixel elements for an AC electroluminescent (display, comprising: 

selecting at least a first and a second phosphor, each eii\itting light in different ranges 
of the visible spectrum, but who^combinep emission spectra contains red, green and blue 
light; 

depositing and patterning said at least first and second phosphors in a layer to form a 
plurality of repeating at least first and second phosphor deposits arranged in adjacent, 
repeating relationship to each other; and 
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providing one or more means associated with one or more of the at least first and 
second x phosphor deposits, and which together with the at least first and second phosphor 
deposits, ibrm the red, green and blue sub-pixel phosphor elements, for setting and equalizing 
the threshold voltages of the red, green and blue sub-pixel phosphor elements and for setting 
the relative limiinosities of the red, green and blue sub-pixel elements so that they bear set 
ratios to one another at each modulation voltage used to generate the desired luminosities for 
red, green and blue; and 

optionally ^nnealing^the patterned phosphor structure so formed. 

86. The method^set forth in claim 85>wherein the at least first and second phosphor 
deposits are formed froin phosphors of different hosUnaterials. 

87. The method as setSfcrth in claim 86, wherein thfeset luminosity ratios remain 
substantially Constant over tt^e range of operating mod^Lflation voltages. 

88. The Method as set fort\in claim 87, wherein tjid set luimnosities ratios between the 
red, green and blue sub-pixel phosphor elements are ^bdut 3:6:1. 

89. Thfe method as set forth in ckim 86, 87 or 8^, whWein the patterning of the at least first 
and secon i phosphor is achieved by photolithographic techniques, including the steps of: 

a) depositing a layer of a first pho^hor wl/ich is to\form at least onK^f the red, green 
or blue sub-pixel elements; \, / 

b) Removing the first phosphor in regions which are toMefine the other of the red, green 
or blue subWxel elements, leaving spaced fi^st pbosphor deposit^ 

c) depositing the second phosphor .material Cwer the first phospEoF~depbsits and in 
regions which are to define the other ope red, greenVid blue sub-pixel elements; and 

d) removirfgthe second phosphor material from above the first phosphor deposits 
leaving a plurality of repeating first and second phosphor deposits arranged in adjacent, 
repeating relationship to each other. 

90. The method as set forth in claim 89, wherein step b) includes: 
applying a photo-resist to the first phosphor, exposing the bhoto-resist through a photo- 
mask, developing the photo-resist, removing the first phosphor in regions that first phosphor is 
to define as one or more of the red, green and blue sub-pixel elements; 

and wherein step d) includes: 

removing by lift-off, the second phosphor and the resist from abo^e the first phosphor 
deposits. 

68 
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N 91 . The method as set forth in claim 90, wherein the photo-resist in step b) is a negative 
re&^t that is exposed in the regions that the first phosphor is to define as one or more of the 
red, green and blue sub-pixel elements. 

92. The method as set forth in claim 91 , wherein the patterning is achieved with only one 
photo-mask. 

93. The Xethod as set forth in claim 86, 87, 88 or 91, wherein the means for setting and 
equalizing theWeshold voltages, and for setting the relative luminosities, comprises a 
threshold voltage\djustnienLlajer selected from the group consisting of one or more of a 
dielectric materi^or^a semiconductor s material deposited in one or more of the positions of 
over, under qdd embedded within one or mbi^ of the at least first and second phosphor 
deposits. 



94. 



e method as set tbrth in dlaim 86, 87, 88>91 or 93, wherein the means for setting 



and equalizing the threshold voltages, and for setting the relative luminosities, comprises the at 



least fi 
95. 



st and second phosphor (deposits being deposited\dth different thicknesses. 



The method as set forth in 



equalis ing the threshold voltages, 



varyingi one or both of the following: 

A the areas of the phosphor deposit^* a* 



laim 93 or 94, wherein, the means for setting and 
an\fc\ setting the relative luminosities, further comprises 



"pfiosphor deposits. 



ii.Xthe concentrations of a dopant or cd^dopafit 

96. TheNnethod as set fortfr in claim 95, wherain the at least first and second phosphor 
deposits incluafe ^zmc^sul|kie phosphor and a strontium sulfide phosphor. 

97. The method as set forth in claim 96, wherein thesblue sub-pixel elements, and 
optionally the green sub-pixel elements are formed with a strontium sulfide phosphor, and 
wherein the red sub-pixel elements, and optionally the green svjb-pixel elements are formed 
from one or more zinc sulfide phosphors. 

98. The method as set forth in claim 97, wherein the strontium Sulfide phosphor is SrS:Ce 
and wherein the zinc sulfide phosphor is one or more of ZnS:Mn or x Mg x S:Mn, with x 
being between 0. 1 and 0.3. \ 

99. The method as set forth in claim 96, wherein the first phosphor is Si$:Ce and the 
second phosphor is one or more of ZnS:Mn or Zn,. x Mg x S:Mn, with x being between 0.1 and 
0.3, and wherein the means for setting and equalizing the threshold voltages andsfor setting the 
relative luminosities is provided by depositing a further layer of SrS:Ce over the fir^t and 
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^second phosphor deposits, whereby the blue sub-pixel elements are provided by SrS:Ce and 
tfte red and green sub-pixel elements are provided by SrS:Ce and one or more of ZnS:Mn or 
Zn,^Mg x S:Mn. 

100. \The method as set forth in claim 98, wherein the means for setting and equalizing the 
thresholayoltages and for setting the relative luminosities are provided by depositing a 
threshold vdltage adjustment layer over one or more of the red and green sub-pixel phosphor 
deposits. 

101. The metmjd as set forth in claim 98, 99 or 100, wherein the means for setting and 
equalizing the threshold voltages and for setting the relative luminosities is provided by 
depositing the phosphor, and thus forming the phosphor deposits, with different thicknesses. 

102. The method as s\t forth in claim 98, 99, 100 or 101, wherein the means for setting and 
equalizing the threshold v^JtSges amTfof^etting the relative luminosities is provided by 
varying the areas of fine or nk>re of the sub-pi^el phosphor deposits. 

103. The method as set fortn^claim 85, 8&or 102\wherein the means for setting and 
equalizing the threshold voltages^and for seMng the relative luminosities, is provided by 



depositing ovei 



semiconductor 



one or more of the red, greemand blue sub-pixel deposits, a threshold voltage 



adjustment layer selected from the group consisting of one or m<^re of a dielectric material or a 



laterial, which, at its deposited thickness, does not conduct until the voltage 



across the patterned phosphor structure exceeds the^threshold voltage which the patterned 
phosphor structure would have without th^(hre^hola\voltage adjustment layer. 

104. The method\s set forth in clainvf 03, whefcgin tH^threshold voltage ad^stment layer is 
selected from the group ^tmsislijig^5T binary metal oxides, binaryrnei^r^ulfides, silica and 
silicon oxynitride. 

105. The method as set forth in claim 103, wherein the threshold voltage adjustment layer is 
selected from the group consisting of alumina, tantalum oxicie, zinc sulfide, strontium sulfide, 
silica and silicon oxynitride. 

106. The method as set forth in claim 103, wherein the threshold voltage adjustment layer is 
selected from the group consisting of alumina and zinc sulfide. 

107. The method as set forth in claim 103, wherein threshold voltageNadjustment layer is 
matched with the at least first or second phosphor deposits, such that if thdyphosphor deposit is 
formed from a zinc sulfide phosphor, the threshold voltage adjustment layerNf needed with 
that phosphor deposit, is a binary metal oxide, and if the phosphor deposit is formed from a 
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trontium sulfide phosphor, the threshold voltage adjustment layer, if needed with that 
phosphor deposit, is a binary metal sulfide. 

108. \ The method as set forth in claim 107, wherein the binary metal oxide is alumina when 
the phosphor deposit is one or more of ZnS:Mn or Zn^Mg^Mn, with x being between 0.1 
and 0.3. 

109. The hiethod as set forth in claim 93, 94, or 98, wherein the means for setting and 
equalizing the threshold voltages and for setting the relative luminosities comprises an 
additional phosphor layer deposited in one or more of the positions of over, under and 
embedded within th£\at least first and second phosphor deposits, having a same or different 
composition from the atvleast first and second phosphor deposits. 

1 10. The method as set \>rth in claim 93, 94 or 95, wherein the first and second phosphor 
deposits are a strontium sjUfi^i^phQsphor providing the blue sub-pixel elements and a zinc 
sulfide phosphor providing the hed and i*^en sub-pixel elements, and wherein the means for 
setting and equalizing the threshold voltages \nd for setting the relative luminosities is 
provided by depositing a threshold vc^tfi g£ adjustment layer selected from the group consisting 



of one or more of 
positions of over, 



i dielectric material 
under and embeddec 



111. The method as set forth in clajrc 
codoped with phos 



^lumina JdeposijOT over the Zn^Mg^iMn 



\semicond,uctor material in one or more of the 
^sulfide phosphor deposits, 
/herein thfe phosphors are SrS:Ce, which may be 
chorus, and Zn^jWg.SiMnX^th x being between 0/and 0.3, and wherein 
the threshold voltag^ adjustment 1? 
phosphor deposits. 

112. The method as set forth in claim 93, 94 or 95, w\erein the first and second phosphor 
deposits are a strontium sulfide phosphor providing the bli^ sub-pixel elements and one or 
more layers of a zinc sulfide phosphor providing the red and Ween sub-pixel elements, and 
wherein the means for setting and equalizing the threshold voltages and for setting the relative 
luminosities is provided by forming the strontium sulfide phospho^deposits thicker and wider 
than and the zinc sulfide phosphor deposits. 

1 13. The method as set forth in claim 1 12, wherein the phosphors areNSrSiCe for the blue 
sub-pixel elements, which may be codoped with phosphorus, and for the rod and green sub- 
pixels, Zn^Mg^Mn between layers of ZnS:Mn, with x being between O.lVnd 0.3. 

114. The method as set forth in claim 93, 94 or 95, wherein the first and second phosphor 
deposits are a strontium sulfide phosphor providing the blue and green sub-pixel\elements and 



71 



\a zinc sulfide phosphor providing the red sub-pixel elements, and wherein the means for 
seeing and equalizing the threshold voltages and for setting the relative luminosities is 
provided by depositing a threshold voltage adjustment layer selected from the group consisting 
of one V more of a dielectric material or a semiconductor material in one or more of the 
positionsW over, under and embedded within the zinc sulfide phosphor deposits. 

115. The Vethod as set forth in claim 1 14, wherein the phosphors are SrS:Ce, which may be 
codoped with phosphorus, and ZnS:Mn, and wherein the threshold voltage adjustment layer is 
a layer of aluminavdeposited over the ZnS:Mn phosphor deposits. 

116. The method a§ set forth in claims 91, wherein one or both of the first and second 
phosphors is susceptibl^tt^iiydrolysis, wherein the negative resist is a polyisoprene-based 
resist, wherein the fy&l pnbsphor is rf 
second phosphor jLs removedN^ith a 
solution 



moved within acid etchant solution, and wherein the 
)n-aqueous, predominately polar, aprotic solvent 



1 17. The method as set forth in slaim 1 16, wherein thk first and second phosphor deposits 
are a strontium sulfide phosphor a^d aWic sulfide phosphW, and wherein the predominately 
polar, aprotic solvent solution is toluene\with a minor amouk of methanol. 

118. The method as set forth in' claim uV wherein the first and sejzond phosphor deposits 
are patterned ifl a layer from SrS:Ce and ZrtS:Nln, and an additi$>hal phosphor layer of SrS:Ce 
is deposited ovet^the pattern^i layer such that, th^rS^Ge^eposits fj^rm the blue sub-pixel 
elements, and the Zfr&tMn deposits overlaid with the^rS:Ce deposits form the red and green 
sub-pixel elements, the patterning being achieved by: 

a) depositing a layer of the SrS:Ce which is to forrfKthe blue sub-pixel elements; 

b) applying the negative photoresist on the SrS:Ce, exposing the photoresist in those 
regions which are to form the blue sub-pixel elements, and remoying the SrS:Ce and the 
unexposed photoresist in those regions which are to define the red at^d green sub-pixel 
elements, leaving spaced SrS:Ce deposit; 

c) depositing the ZnS:Mn to cover both the SrS:Ce deposits and tft^ regions where the 
SrS:Ce has been removed; 

d) optionally depositing an injection layer; 

e) removing by lift-off, the ZnS:Mn, the photoresist and the optional injection layer in 
the regions above SrS:Ce, to form a plurality of repeating first and second phosphor deposits 
arranged in adjacent, repeating relationship to each other; and 
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threshold 
phosphor 
a) 



voltage adjustment layer is a 
and wherein the patterning i 
depositing a layer of the SrS 



J) providing the means for setting and equalizing the threshold voltages and setting the 
relative rtiminosities by depositing an additional layer of SrS:Ce over the first and second 
phosphor deposits. 

119. The method as set forth in claim 1 17, wherein the first and second phosphor deposits 
are a strontium suPfide phosphor providing the blue sub-pixel elements and a zinc sulfide 
phosphor providing th^ red and green sub-pixel elements, and wherein the means for setting 
and equalizing the thre^&^kl^vntetge&js a threshold voltage adjustment layer selected from the 
group consisting ofone or Avore of a dielebtnc material or a semiconductor material deposited 
in one or more/of the positions\>f over,|under and embedded within the zinc sulfide phosphor 
deposits. 

120. TW method as set forth in clahjiU 19, wherein the phosphors are SrS:Ce, which may be 
codoped yith phosphorus, and Zn^M^jScMn, with x beimz between 0.1 and 0.3, wherein the 

lay^rspf alumina deposited over the Zn Ux Mg x S:Mn 
s^dby: 

Ce wftich i^to form the blue sub-pixel elements; 

exposing the photorejsist in those 
' removing the Sj^iCe and the 
green sub-pixel 

elements, leavin^paced SrSiCe^deposits; 

c) depositing tTiS^Zn^Mg^SiMn to cover both the SrS:Ce^eposits and the regions 
where the SrS:Ce has been removed; 

d) optionally depositing an injection layer; 

e) depositing the threshold voltage adjustment layer above the Zrk x Mg x S:Mn; and 
e) removing by lift-off, the Zn^MgxSiMn, the photoresist, the threshold voltage 

adjustment layer, and the optional injection layer in the regions above SrS:Ce\o form a 
plurality of repeating first and second phosphor deposits arranged in adjacent, repeating 
relationship to each other. 

121. The method as set forth in claim 1 17, wherein the first and second phosphor deposits 
are a strontium sulfide phosphor providing the blue sub-pixel elements and a zinc sulfide 
phosphor providing the red and green sub-pixel elements, and wherein the means for setting 
and equalizing the threshold voltages and setting the relative luminosities is provided by 
forming the strontium sulfide phosphor deposits thicker and with greater area than the zinc 



b) Applying the negative photoresist on 
regions whi^h are to form the blue si^b-pixel 
unexposed pnbtoresist in those regions which are to 



73 



1 sU|fide phosphor deposits. 

2 122\ The method as set forth in claim 121, wherein the phosphors are SrS:Ce, which may be 

3 codopecl with phosphorus, and Zn t _ x Mg x S:Mn between layers of ZnS:Mn, with x being 

4 between OSJ and 0.3, and wherein the patterning is achieved by: 

5 a) depositing a layer of the SrS:Ce which is to form the blue sub-pixel elements; 

6 b) applying the negative photoresist on the SrS:Ce, exposing the photoresist in those 

7 regions which arejs^foffla^he blue sub-pixel elements, and removing the SrS:Ce and the 

8 unexposed pMtoresisfcan thos^sregions which are to define the red and green sub-pixel 

9 elements, leaving spacea\SrS:Ce deposits; 

10 d) depositing the a layer of\ZtaS:Mn, then a layer of Zn I _ x Mg x S :Mn, and then a layer of 

1 1 ZnS:M£ to cover both the SrSr^e qepo^its and the regions where the SrS:Ce has been 
A2 removed; 

'4j3 d) optionally depositing an ft^ectioiMayer; 

JE4 e) removing by lift-ofi, the Zn1S:Mn arte the Zn^Mg^iMn, the photoresist, and the 

3j5 optional injection layer in thjfe regions al^s>ve SrS:Ce, to form a plurality of repeating first and 

iff 6 secondYphosphor deposits afrranged in adjacent, repeating relatiopsfiip to each other. 

%M X / >^ 

= 17 123. Ahe method as spr forth in claim 1 17, \/hefein4ke-fffst and second phosphor deposits 
are a stronfhqri sulfjd^ phosphor providing the dine and green sub-pixel elements and a zinc 

pf9 sulfide phosphor providing the red sub-pixel elements, and wherein the means for setting and 

Q0 equalizing the threshold voltages is provided by depositing a threshold voltage adjustment 

^2l layer selected from the group consisting of one or moreVf a dielectric material or a 

22 semiconductor material in one or more of the positions of\ver, under and embedded within 

23 the zinc sulfide phosphor deposits. 

24 124. The method as set forth in claim 123, wherein the phosphors are SrS:Ce, which may be 

25 codoped with phosphorus, and ZnS:Mn, wherein the threshold voltage adjustment layer is a 

26 layer of alumina located over the ZnS:Mn phosphor, and wherein th\patterning is achieved 

27 by: 

28 a) depositing a layer of the SrS:Ce which is to form the blue and g^en sub-pixel 

29 elements; 

30 b) applying the negative photoresist on the SrS:Ce, exposing the photoresist in those 

31 regions which are to form the blue and green sub-pixel elements, and removing th\ SrS:Ce and 

32 the unexposed photoresist in those regions which are to define the red sub-pixel elements, 
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aving spaced SrS:Ce deposits for the blue and green sub-pixel elements which are wider than 
thevfegions left for the red sub-pixel elements; 

c) depositing an optional layer of alumina as a barrier diffusion layer; 

depositing the ZnS:Mn to cover both the SrS:Ce deposits and the regions where the 
SrS:Ce has-been removed; 

e) depositing the threshold voltage adjustment layer above the Zn:S:Mn; and 

f) removing by lift-off, the optional barrier diffusion layer, the ZnS:Mn, the 
photoresist, and tWffiresHbkT voltage adjustment layer in the regions above SrS:Ce, to form a 
plurality of repeating ftfsrt and second phosphor deposits arranged in adjacent, repeating 
relationship to/each other. 

125. A metpod of formi4g ^hidik film dielectric layer in an EL laminate of the type 

^ers sandwiched between a front and a rear electrode, the 
phosphor layd[r being separated ^roins^he rear electrode by it/c thick film dielectric layer, 
comprising: 

depositing a ceramic mateq al in ori^ or more l^/ers by a thick film technique to form a 
dielectric layer 




ckness of 10 to 300 fxmy 
pressing the^fcftei^ctric layer to^Qrm ajjjgrf^ified layer with reduced porosity and surface 
roughness; and 

sintering the dielectric layer to form a pressed, Wintered dielectric layer which, in an EL 
laminate, has an improved uniform luminosity over an unp^essed, sintered dielectric layer of 
the same composition. 

126. The method as set forth in claim 125, wherein the diele&fic layer is deposited on a 
rigid substrate providing the rear electrode. 

127. The method as set forth in claim 125, wherein the pressing is l^pstatic pressing. 

128. The method as set forth in claim 126, wherein the pressing is colclisostatic pressing at 
up to 350,000 kPa to reduce the thickness of the dielectric layer, after sintefi^g, by about 20 to 
50%. 

129. The method as set forth in claim 128, wherein the ceramic material is deposited by 
screen printing, in one or more layers, and is dried prior to pressing. 

130. The method as set forth in claim 129, wherein the ceramic material is pressed reduce 
the thickness, after sintering, by 30 to 40%. 

131. The method as set forth in claim 130, wherein the ceramic material is pressed to aN 
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thickness, after sintering, of between 10 and 50 jum. 

132\ The method as set forth in claim 130, wherein the ceramic material is pressed to a 
thickness, after sintering, of between 10 and 20 jam. 

133. The method as set forth in claim 132, wherein the dielectric layer has a deposited 
thickness or20 to 50 /xm. 

134. The mefchod as sprforth in clainj 132 or 133, wherein the ceramic material is a 
ferroelectric ceranjii^material having a dielectric constant greater than 500. 

135. The methj/d\s set forth in clajfm 134\vherein the ceramic material has a perovskite 
crystal structure/ 

136. The machod as seV forth in claikk 135, wBerein the ceramic material is selected from the 
group consisting of one or n^ore of Ba^T^, PbTi© 3 , PMN and PMN-PT. : 

137. The method as set fortH in clairVi 1\55, wherein the ceramic materia] is selected from the 
group consisting of BaTi0 3 , Pbl\0 3 , P^NWd PMN-PT. 

138. The method as set forth in 6laini 137\/herein the ceramic material is PMN-PT. 

139. The method as set forth in claifnll36, 13^, or 138, wherein a se/ond ceramic material 
is formed on the pressed, sintered diele^ ric layer tbs£urther smoothie surface. 

140. The methoH as set forth in claim: ^9, wherein the""5econtTceramic material is a 
ferroelectric ceramicVnaterial which is deposked by a sol gel technique to form a sol gel layer. 

141. The method as ^et forth in clairr/ 140, wherein the second ceramic material has a 
dielectric constant of at le^sj 20 and thickness of\t least about 1 /^m. 

142. The method as set forth in claim 141, wherein\he second ceramic material has a 
dielectric constant of at least 100. 

143. The method as set forth in claim 142, wherein the s&qond ceramic material has a 
thickness in the range of 1 to 3 jum. 

144. The method as set forth in claiml43, wherein the second Ceramic material is deposited 
by a sol gel techniques selected from spin deposition or dipping, folipwed by heating to 
convert to a ceramic material. 

145. The method as set forth in claim 144, wherein the second cerami\ material is a 
ferroelectric ceramic material having a perovskite crystal structure. 

146. The method as set forth in claim 145, wherein the second ceramic ma\prial is lead 
zirconium titanate or lead lanthanum zirconate titan ate. ^ 

147. The method as set forth in claim 125, 139 or 146, which further comprisesV prior to 
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1 ^forming the dielectric layer, providing a substrate having sufficient rigidity to support the 

2 laminate, and forming the rear electrode on the substrate. 

3 148. Xfhe method as set forth in claim 147, wherein the substrate and the rear electrode are 

4 formed from materials which can withstand temperatures of about 850°C. 

5 149. The method as set forth in claim 148, wherein the substrate is an alumina sheet. 

6 150. The method as set forth in claim 125, 139 or 149, which further comprises, depositing 

7 a diffusion barrier i^yer above the dielectric layer or above the second ceramic material, which 

8 diffusion barrier layers composed of a metal-containing electrically insulating binary 

9 compound that is chemically compatible with any adjacent layers and which is precisely 

10 stoichiometric. 

11 151. The method ^set fort\in claim f5Q, wherein the diffusion barrier layer is formed 
Q&2 from a compounc^which differs tt;om its preci^ stoichiometric composition by less than 0. 1 

0fe3 atomic percent./ 

~*= I 

%A 152. The method as set forth in claft^ 15|,\whereHj the diffusion barrier layer is formed 

h|5 from aluminqf, silica, or zinc sulfide. 

S|6 153. The iftethod as set forth in claim 15fX \Aherein the\diffusion barrier is formed from 

J47 alumina, 

Uf8 154. The 

M9 100 to 1000. 

SO 155. The me\hod as set forth in claim /25, 139 or f^Ch which further copfp r i ses > depositing 

21 an injection laye\above the dielectric l^yer, the second c^imic materjafor the barrier 

22 diffusion barrier, to^rovide a phospWbr interface, composed^f^Binary, dielectric material 

23 which is non-stoichiometric in its composition and having elec^pns in a range of energy for 

24 injection into the phosphor layer. 

25 156. The method as set forth in claim 155, wherein the injection Iztyer is formed from a 

26 material which has greater than 0.5% atomic deviation from its stoichiometric composition. 

27 157. The method as set forth in claim 156, wherein the injection layer informed from hafnia 

28 or yttria. 

29 158. The method as set forth in claim 157, wherein the injection layer has a\|iickness of 100 

30 to 1000 A. 

31 159. The method as set forth in claim 156 or 158, wherein the injection layer is h^nia when 

32 the phosphor is a zinc sulfide phosphor, and wherein a diffusion barrier layer of zinc sulfide is 



ethod as set forth in claim 153, wherein the diffusion barrier has a thickness of 
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1 used with a strontium sulfide phosphor. 

2 160L A combined substrate and dielectric layer component for use in an EL laminate, 

3 comprising: 

4 a substrate providing a rear electrode; and 

5 a thick film dielectric layer formed on the substrate from a pressed, sintered ceramic 

6 material havingScompared to an unpressed, sintered dielectric layer of the same composition, 

7 improved dielectri\strength, reduced porosity and uniform luminosity in an EL laminate. 

8 161. The combineossubstrate and dielectric layer component as set forth in claim 160, 

9 formed on a rigid substrate providing a rear electrode. 

10 162. The combinecHubsnsate ancbdielectric layer component as set forth in claim 161, 

1 1 wherein the dielectric layer hassbeen jpSp^sed by cold isostatic pressing to reduce the thickness, 

12 after sintering, by about 20 to 50*5 
%3 163. The combined substrate and &elkctric I^yer component as set forth in claim 162, 

: 5*1 / / \ \ \ 

^4 wherein the pijessed ceramic material hasAp. reduce^ thickness, after sintering, of 30 to 40%. 

05 164. The cclmbined substrate and dielecfac layer component as set forth in claim 163, 

g|6 wherein the pressed ceramic mate/ial has a tf^ita^kness, after sintering, of between 10 and 50 

ft* 

~f7 jum. 

Ci8 165. The combined substrate and dielectric laybx Component as set forth in cjalm 163, 

[J 9 wherein the pressed ceramic material has a thickness^^er^ 10 and 20 

220 jum. 

Ql 166. The combined substrate and dielectric layer componeik as set forth in claim 165, 

22 wherein the ceramic material is a ferroelectric ceramic material \aving a dielectric constant 

23 greater than 500. 

24 167. The combined substrate and dielectric layer component as setNforth in claim 166, 

25 wherein the ceramic material has a perovskite crystal structure. 

26 168. The combined substrate and dielectric layer component as set forth, in claim 167, 

27 wherein the ceramic material is selected from the group consisting of one orSpiore of BaTi0 3 , 

28 PbTi0 3 , PMN and PMN-PT. 

29 169. The combined substrate and dielectric layer component as set forth in clahji 167, 

30 wherein the ceramic material is selected from the group consisting of BaTi0 3 , PbTi0 3 , PMN 

31 and PMN-PT. 

32 170. The combined substrate and dielectric layer component as set forth in claim 167\ 
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^herein the ceramic material is PMN-PT. 

17\. The combined substrate and dielectric layer component as set forth in claim 168, 169, 
or 17<^wherein a second ceramic material is formed on the pressed, sintered dielectric layer to 
further smooth the surface. 

172. Thfe combined substrate and dielectric layer component as set forth in claim 171, 
wherein the second ceramic material is a ferroelectric ceramic material deposited by sol gel 
techniques followed by heating to convert to a ceramic material. 

173. The combined substrate and dielectric layer component as set forth in claim 172, 
wherein the second chramic material has a dielectric constant of at least 20 and a thickness of 
at least about 1 yum. 

174. The combined subsVate ^nd-dieie^tric layer component as set forth in claim 173, 
wherein the second ceramic/fr&terial has a dielectric constant of at least 100 

175. The combined substrate ami dielectoc layeK component as set forth in claim 174, 
wherein the second cer^nic material aas a t lickness m the range of 1 to 3 /^m. 

176. The combined slubstrate and dielectric layer component as set forth in claim 175, 



wherein the second ceramic material is & fe] 
crystal structure. 
1 77. The combined s 



^electric ceratnic material having a perovskite 



lbstrate and diblectric\layeKcomponerk as set forth in^laim 176, 
wherein the second ceramic material/is lead zir\onium\titanate lead lai^fianum zirconate 
titanate. 




178. The combined substrate and dielectric layer component as\set forth in claim 160, 171, 
or 177, wherein the combined substrate and dielectric layer con\po\ent is formed on a rigid 
substrate, on which is formed the rear electrode. 

179. The combined substrate and dielectric layer component as se\f^rth in claim 178, 
wherein the substrate and the rear electrode are formed from materials Vfrich can withstand 
temperatures of about 850°C. 

180. The combined substrate and dielectric layer component as set forth ftj claim 179, 
wherein the substrate is an alumina sheet. 

181. The combined substrate and dielectric layer component as set forth in cl&im 160, 171, 
or 178, which further comprises, a diffusion barrier layer above the dielectric layeiior above 
the second ceramic material, which diffusion barrier layer is composed of a metal-cWaining 
electrically insulating binary compound that is chemically compatible with any adjacent layers 
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186. 

178 or 181, whi/ 
ceramic material or the barrier diffusi6n Ni 



^nd which is precisely stoichiometric. 

1S2. The combined substrate and dielectric layer component as set forth in claim 181, 
wherein the diffusion barrier layer is formed from a compound which differs from its precise 
stoichiometric composition by less than 0. 1 atomic percent. 

183. The combined substrate and dielectric layer component as set forth in claim 182, 
wherein the difrfcision barrier layer is formed from alumina, silica, or zinc sulfide. 

184. The combined substrate^arrd*^IeIetrtJ4c layer component as set forth in claim 182, 
wherein the diffusion mp&r is formed from alumina. 

185. The combined^substrate and dielectric laye^component as set forth in claim 183 or 
184, wherein the diffusion baffcier has a thickness of 1TO to 1000 A. 

The combined substrate ahd dielectric layer component as set forth in claim 160, 171, 
h further comprises/W injection layer above the dielectric layer, the second 

ier, to provide a phosphor interface, composed of 
a binary, dielectric material which id non-s^fchiometric in its composition and having 
electrons in a r^nge of energy for injection intV the phosphor layer. 

foined substrate/and dielectric layer component as set fortJHh claim 186, 
wherein the injection layer \g Formed from a maten^^vhich has greater than 0.5% atomic 
deviation from its stoichiometric composition. \ 

188. The combined substrate and dielectric layer component as set forth in claim 187, 
wherein the injection layer is formed from hafnia or yttria. \ 

189. The combined substrate and dielectric layer component as set forth in claim 188, 
wherein the injection layer has a thickness of 100 to 1000 A. \ 

190. The combined substrate and dielectric layer component as sftt forth in claim 187 or 
189, wherein the injection layer is hafnia with a zinc sulfide phosphor\and wherein a diffusion 
barrier layer of zinc sulfide is used with a strontium sulfide phosphor. \ 

191. An EL laminate, comprising: \ 

a planar phosphor layer; \ 

a front and rear planar electrode on either side of the phosphor layer; \ 

a rear substrate providing the rear electrode, the rear substrate having sufficient rigidity 

to support the laminate; and \ 

a thick film dielectric layer on the rigid substrate providing the rear electrode, the\hick 

film dielectric layer being formed from a pressed, sintered ceramic material having, compared 
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to an impressed, sintered dielectric layer of the same composition, improved dielectric 
strength, reduced porosity and uniform luminosity in an EL laminate. 

192. \The EL laminate as set forth in claim 191, formed on a rigid substrate providing a rear 
electrodeN 

193. The feL laminate as set forth in claim 191 or 192, wherein the dielectric layer has been 
pressed by colcrisostatic pressing to reduce the thickness, after sintering, by about 20 to 50%. 

194. The EL laminate as set forth in claim 193, wherein the pressed ceramic material has a 
reduced thickness, afttepsinferirtg^f 30 to 40%. 

195. The EL laminate^s set forthin claim 194, wherein the pressed ceramic material has a 
thickness, after sintering, oXbetween Y0 and 50 jum. 

196. The EE laminate as sefsfortfh in ckim 194, wherein the pressed ceramic material has a 



thickness, after sintering, of betw 
197. The/EL laminate as set for : 



ferroelectric ceramic material having aVdielectric constant greater than 500. 



(n 10 aftd 20 jum. 
in claim 196, wherein the ceramic material is a 



198. The 
perovskite 

199. TheVEL laminate as set foj 



EL laminate as set foith i^ claim 197, wherein the ceramic material has a 
:rystal structure. 

h in cl^im 1^8, wherein the cerajnfc material is selected 
from the gro\ip consisting of ond or more of^aTi0 3 , PbTi^-PMN and PMN-PT. 

200. The Eh laminate as set/orth in claim 198/wKerein the ceramic material is selected 
from the group assisting o£*BaTi0 3 , PbTi0 3 , PMN anUPMN-PT. 

201. The EL laminate as set forth in claim 198, whereirKthe ceramic material is PMN-PT. 

202. The EL laminate as set forth in claim 199, 200 or 20iV wherein a second ceramic 
material is formed on the pressed, sintered dielectric layer to furtfier smooth the surface. 

203. The EL laminate as set forth in claim 202, wherein the second ceramic material is a 
ferroelectric ceramic material deposited by sol gel techniques followa^ by heating to convert to 
a ceramic material. 

204. The EL laminate as set forth in claim 203, wherein the second cerate material has a 
dielectric constant of at least 20 and a thickness of at least about 1 /^m. 

205. The EL laminate as set forth in claim 204, wherein the second ceramic m^erial has a 
dielectric constant of at least 100. 

206. The EL laminate as set forth in claim 205, wherein the second ceramic materiaKjias a 
thickness in the range of 1 to 3 jum. 
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207. 



The EL laminate as set forth in claim 206, wherein the second ceramic material is a 
ferroelectric ceramic material having a perovskite crystal structure. 

208. \The EL laminate as set forth in claim 207, wherein the second ceramic material is lead 
zirconiurrrtitanate or lead lanthanum zirconate titanate. 

209. The BL laminate as set forth in claim 191, 202, or 208, wherein the EL laminate is 
formed on a rigid substrate, on which is formed the rear electrode. 

210. The EL laminate as set forth in claim 209, wherein the substrate and the rear electrode 
are formed from matetial^ which can withstand temperatures of about 850°C. 

21 1. The EL lamimite\s set forth in claim 2rQ, wherein the substrate is an alumina sheet. 

212. The EL laminate asset forth in claim 191, 202, or 209, which further comprises, a 



diffusion barrier layer above the dielectric layer oi 



diffusion baraer layer is composed of a metal-conl ainiivg electrically insulating binary 



compound tMat is chemically compatible with dfny 
stoichiometric. 



213. The 



atnjve the second ceramic material, which 



adjacent layers and which is precisely 



EL laminate as set forth in claim 212, wherein the diffusion barrier layer is formed 



from a compound which differs from its precise stoichiometric composition by less than 0.1 



atomic perc 



;nt. 



214. The EL laminate as set forth in /laim 213, w\er^n the diffusion barrier l^er is formed 
from alumina,\silica, or zinc sulfide. 

215. The EL ruminate as set fonth in claim 213, wherei\the diffusion barrier is formed from 
alumina. 

216. The EL laminate as set forth in claim 214 or 215, wher^jn the diffusion barrier has a 
thickness of 100 to 1000 A. 

217. The EL laminate as set forth in claim 191, 202, 209 or 212, Vhich further comprises, 
an injection layer above the dielectric layer, the second ceramic material or the barrier 
diffusion barrier, to provide a phosphor interface, composed of a binary ,\lielectric material 
which is non-stoichiometric in its composition and having electrons in a range of energy for 
injection into the phosphor layer. 

218. The EL laminate as set forth in claim 217, wherein the injection layer is farmed from a 
material which has greater than 0.5% atomic deviation from its stoichiometric composition. 

219. The EL laminate as set forth in claim 218, wherein the injection layer is formefi^from 
hafnia or yttria. 
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120. The EL laminate as set forth in claim 219, wherein the injection layer has a thickness 
oflflO to 1000 A. 

221. \The EL laminate as set forth in claim 218 or 220, wherein the injection layer is hafnia 
with a zinc sulfide phosphor, and wherein a diffusion barrier layer of zinc sulfide is used with 
a strontium sulfide phosphor. 

222. A methoH of synthesizing strontium sulfide, comprising: 

providing a source of high purity strontium carbonate in a dispersed form; 
heating the strontium carbonate in a reactor with gradual heating up to a maximum 
temperature in the range of 8p0^foT~2(XF 

contacting the heat^ckstrontium carbonatbswith a flow of sulfur vapours formed by 



heating elemental sulfur An the reactor to at lej 
terminating the reaction bysstopping 



st 300\C in an inert atmosphere; and 
e flow oXsulfur at a point when sulfur dioxide or 



carbon dioxide in the l/eaction gas reaches afa amount whiteh correlates with an amount of 
oxygen in oxygen-containing strontium compounds in the reaction product which is in the 
range of 1 to 10 atomic percent. 

223. The method at set forth in clair^ 222, herein the sulfur\s heated in the temperature 
range of 360 to 440°( 

224. The method as s^orthj^claim 222 or 22 3, therein the strontium oafb^nate is 
provided in a dispersed form by mixing with one or mote voTacileTnon-contaminating, clean 
evaporating compounds which decompose into gaseous products prior to the onset of the 
reaction of strontium carbonate. 

225. The method as set forth in claim 224, wherein the volatile compound is selected from 
the group consisting of elemental sulfur and ammonium carbonate^ncluded in a weight ratio 
with strontium carbonate in the range of 1:9 to 1:1. 

226. The method as set forth in claim 222 or 225, wherein the sourceW high purity 
strontium carbonate is doped with a source of cerium in the range of 0.01 0.35 mole%. 

227. The method as set forth in claim 96, wherein the strontium sulfide phosphor is 
synthesized by a method comprising: 

providing a source of high purity strontium carbonate in a dispersed form; 
heating the strontium carbonate in a reactor with gradual heating up to a maxhjium 
temperature in the range of 800 to 1200°C; 

contacting the heated strontium carbonate with a flow of sulfur vapours formed b> 
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1 \heating elemental sulfur in the reactor to at least 300°C in an inert atmosphere; and 

2 \ terminating the reaction by stopping the flow of sulfur at a point when sulfur dioxide or 

3 carbch^dioxide in the reaction gas reaches an amount which correlates with an amount of 

4 oxygen Ifo oxygen-containing strontium compounds in the reaction product which is in the 

5 range of 1 10 atomic percent. 

6 228. The mefchod as set forth in claim 227, wherein the sulfur is heated in the temperature 

7 range of 360 to 440 °C. 

8 229. The method a^set forth in claim 227 or 228, wherein the strontium carbonate is 

9 provided in a dispersed form by mixing with one or more volatile, non-contaminating, clean 

10 evaporating compounds w^h^iect5mpDse4n gaseous products prior to the onset of the 

1 1 reaction of strontium carbonated 

H 230. The method as s^t forth iXclaim 229, gherkin the volatile compound is selected from 

If B the group consisting of elemental sulfur and ammonium carbonate included in a weight ratio 

rtjt with strontium carbonate in the range of 1 :9/to 1:1. 

US 23 1 . The method as set forth in claim 221! i>r 230, wherein the source of high purity 

W6 strontium carbonate s doped with a source ollcerium in the range of 0.01 to 0.35 mole%. 

£J7 232. A method of forming a pattemed/phosfelW structur£\having red, green and blue sub- 

rj£8 pixel elements for an\AC electroluminescent diVplay, comprising: 

H9 a) selecting at\east a first and>4 second phosphor, each emitting ligja^in different 

fgO ranges of the visible spectrum, but/tvhose combined^mi^ion spectr^dontains red, green and 

21 blue light; 

22 b) depositing a layer of the first phosphor which is to form at least one of the red, green 

23 or blue sub-pixel elements; \ 

24 c) applying a photo-resist to the first phosphor, exposing thesphoto-resist through a 

25 photo-mask, developing the photo-resist, and removing the first phosphor in regions that the 

26 first phosphor is to define as one or more of the red, green and blue sub-pbcel elements, 

27 leaving spaced first phosphor deposits, wherein the first phosphor is removed with an etchant 

28 solution comprising a mineral acid, or a source of anions of a mineral acid, in aHion-aqueous, 

29 polar, organic solvent which solubilizes the reaction product of the first phosphor Vith anions 

30 of the mineral acid, and wherein optionally, prior to removing the first phosphor witHN±ie 

3 1 etchant solution, the first phosphor layer is immersed in the non-aqueous organic solvenk 

32 d) depositing the second phosphor material over the first phosphor deposits and in \ 
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re^ipns which are to define the other of the red, green and blue sub-pixel elements; and 

,e) removing by lift-off, the second phosphor material and the resist from above the first 
phospho\deposits leaving a plurality of repeating first and second phosphor deposits arranged 
in adjacent\epeating relationship to each other. 

233. The method as set forth in claim 232, wherein the lift-off step is accomplished using a 
non-aqueous, predominately polar, aprotic solvent solution. 

234. The methodNas set forth in claim 233, wherein at least one of the phosphors is an 
alkaline earth sulfide \r selenide phosphor, and wherein the etchant solution is a mineral acid 
in methanol. 

235. The method as ^ti^rth iA claim 234/ wherein the etchant solution includes an amount 

the mineral acid. / 



as set forth in claim 




aim 235, wherein the inineral acid is mineral acid is HC1 
, wherein the photoresist is a negative 



between 0.1 and 10%/by voluh^e 

236. The method as set forth in^ 
or H 3 P0 4 or mixtures of these ackjs. 

237. The method 
resist. 

238. The method as seHorth in claim 237, w^rein the photoresist is a polyisoprene-based 
photoresist. 

239. The method as set forth in claim 235, 237, or 25$, wherein the lift-off is accomplished 
with a solution of methanol in toluene. 

240. The method as set forth in claim 240, wherein the met^nol is included in an amount 
between 5 and 20% by volume. 

241. The method as set forth in claim 235, 237, 238 or 240, wherei^ one of the phosphors is 
a strontium sulfide phosphor. 

242. The method as set forth in claim 241, wherein the first phosphor is X^trontium sulfide 
phosphor, and the second phosphor is a zinc sulfide phosphor. 
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